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Background: Since the ophthalmological community adopted the use of intravitreal bevacizumab 
as an accepted off-label treatment for neovascular diseases, the amount of knowledge regarding 
its effects and properties has been increasing continually. In the last few years, there have been 
an increasing number of reports about sterile intraocular inflammation and intraocular pressure 
elevations after intravitreal bevacizumab. In the following case series, we describe the clinical 
presentation and outcomes of ten consecutive cases of patients developing mild-to-severe sterile 
intraocular inflarmnation after intravitreal bevacizumab and their management. 
Methods: This report presents a retrospective case series. We reviewed the medical records of 
ten consecutive patients from a group of 46, in whom repackaged bevacizumab in individual 
aliquots from two vials from the same batch were used. All surgical procedures were performed 
using standard sterile techniques in the operating room. At each follow-up visit, patients under- 
went a complete ophthalmological examination including visual acuity assessment, intraocular 
pressure, biomicroscopy, and posterior fundus examination. 

Results: Ten patients presented sterile endophthalmitis with an onset time of 3.5±1.95 days. 
The clinical characteristics were mild pain, slight visual loss, conjunctival hyperemia, and 
various degrees of intraocular inflammation with microhypopyon. All cultures were negative. 
All patients were managed with topical steroids and antibiotics, except two, in whom, due to 
severe vitreous cells, intravitreal antibiotics were used. Three patients showed a transient eleva- 
tion of intraocular pressure. Only 50% of the patients regained a visual acuity equal or better 
to the baseline visual acuity on file. 

Conclusion: The increasing number of intravitreal injections of bevacizumab applied every 
day, due to its widespread acceptance, might be one reason why the number of cases of sterile 
endophthalmitis is rising. Fast recognition and accurate differential diagnosis is important to avoid 
unnecessary treatments and long-term complications. The low incidence of this event should not 
preclude the use of intravitreal injections in eyes that could benefit greatly from this therapy. 
Keywords: complications, vitrectomy, intravitreal antibiotics, pseudoendophthalmitis, 
bevacizumab 

Background 

Among the minor ophthalmological procedures, intravitreal injection of bevacizumab is 
probably one of the most widespread procedures. Despite its lack of approval by the US 
Food and Drug Administration (FDA) for ophthalmological use,"* data from the Compari- 
son of Age-related macular degeneration Treatments Trials (CATT) demonstrated that 
monthly and as-needed regimes of bevacizumab are equally as effective for controlling 
the exudative forms of age-related macular degeneration (AMD) than the current FDA- 
approved drug (ranibizumab).^^-^ ' This has somehow validated bevacizumab use and 
reinforced a common practice in the ophthalmological community since 2005, when 
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Rosenfeld et al published the first pilot study using intravitreal 
doses of the drag, following a small uncontrolled, open label 
trial that used systemic doses of bevacizumab.** " 

Bevacizumab (Avastin"; Genentech, Inc., South San 
Francisco, CA, USA), a full-length humanized monoclonal 
antibody against vascular endothelial growth factor-A 
(VEGF-A), has shown, repeatedly and consistently, its poten- 
tial efficacy in controlling proliferative diseases and vascular 
leakages.'"^ Nevertheless, its intravitreal use is not entirely free 
of adverse effects, most of which are more related to the admin- 
istration procedure than to the drag per sc.'- Reports of sus- 
tained elevation of intraocular pressure and inflammation after 
the intravifreal use of bevacizumab have been increasing.'' 
Although the exact cause is yet to be determined, it is believed 
that the presence of particulate matter (silicon droplets or 
protein aggregates) due to a mishandling of the drug during 
storage or repackaging, as well as allergic reactions to the drag 
or a contaminant, might be involved." '* '* 

In the present series, we will describe the clinical char- 
acteristics and outcomes of ten consecutive cases of sterile 
endophthalmitis (defined as the acute intraocular inflamma- 
tion of the vitreous cavity after an intravitreal drag that either 
resolves without the need of intravitreal antibiotics and/or 
negative culture proven), in which the administered drag 
came from two different vials from the same batch. 

Methods 

This report presents a retrospective case series. The study 
was approved by the intemal review board of the Asociacion 
para Evitar la Ceguera en Mexico hospital, Mexico City, 
Mexico. The study was conducted according to the tenets 
of the Declaration of Helsinki. All patients signed informed 
consent forms, in which the use of an off-label drug was 
explained, before any procedures were done. 

Using strict sterile techniques, commercially available 
bevacizumab (100 mg/4 mL) was divided into individual 
aliquots of 1.25 mg/0.05 mL and stored for no more than 
1 week at 4°C. All intravitreal injections were carried out in 
an area of the operating room specially designated for intra- 
vitreal injections only. All personnel present at the moment 
of injection wore surgical scrabs and face masks. Before the 
procedure, the attending physician washed their hands and 
wore sterile gloves, and an assistant cleaned the skin around 
the eye with a solution of povidone-iodine 10% and instilled 
a single drop of povidone-iodine 5% (Betadine®; Alcon 
Laboratories, Inc., Fort Worth, TX, USA) in the cul-de-sac. 
A sterile lid speculum was used in every case. Topical 
proparacaine 0.5% drops were used for local anesthesia of 



the eye surface. All injections were done using a 27-gauge 
needle at 3.5-4 mm from the limbus (pars plana). A cotton 
swab was used for immediate local pressure of the injection 
site for a few seconds. '^•"■^'' Topical antibiotic prophylaxis 
with ciprofloxacin hydrochloride 0.3% (Ciloxan®; Bausch & 
Lomb Incorporated, Bridgewater, NJ, USA) was indicated 
in all cases for 5 days. 

At each post-injection visit, all patients had a com- 
plete ophthalmological examination, which included: best 
corrected visual acuity (BCVA) examination; slit-lamp 
biomicroscopy; posterior fundus examination with indirect 
ophthalmoscope; intraocular pressure assessment; and 
screening for local and systemic adverse effects. Vitreous and 
aqueous samples were obtained following a strict standard 
protocol from all patients with suspected endophthalmitis. 
All samples were cultured in triplicate and checked daily 
for bacterial growth. 

Results 

We reviewed the cases of ten consecutive patients from a 
group of 46 patients who had intravitreal bevacizumab for 
a wide array of different pathologies, including choroidal 
neovascularization (CNV) secondary to AMD, myopic CNV, 
diabetic macular edema, and macular edema secondary to 
vein occlusion. All patients were part of the intravitreal injec- 
tion clinic of the hospital and were injected on the same day 
in November 2012. 

The first two cases of mild anterior chamber inflammation 
occurred within days of the injection (mean 3.5+1.95 days); 
thereafter, all 46 patients were seen systematically, regard- 
less of whether or not they had S5Tnptoms. The demographic 
and clinical presenting characteristics of the study group 
patients with suspected sterile endophthalmitis are summa- 
rized in Tables 1 and 2. The median age of the study group 
was 60.4+18.96 years. All ten patients studied had variable 
degrees of conjunctival hyperemia, anterior chamber cells, 
and vitreous cells; two of these presented hypopyon and 
severe vitreous cells. The rest showed mild-to-moderate 
intraocular inflammation. All patients reported mild-to-mod- 
erate ocular pain and slight decrease of baseline visual acuity. 
Half of the group reported a final BCVA better or equal to 
the baseline BCVA on file, while the other half reported a 
slightly worse final BCVA (Figure 1). The visual acuity of 
patient number 6 was not available for analysis since he was 
being seen as a foreign patient and was lost to follow-up. 

Although the majority of the patients did not need 
intraocular antibiotics or surgery for the resolution of the 
inflammatory process and all cultures were negative, the 
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Table I Summary of demographic data at baseline 



Case number 


Age (years) 


Study eye 


Diagnosis 


Number of previous 
Intravitreal injections 


BCVA 

pretreatment 


BCVA 

at onset 


BCVA 
final 


1 


63 


OS 


AMD 


4 


CF 1 .5 feet 


CF 1.5 feet 


20/300 


2 


42 


OD 


AMD 


0 


20/50 


20/80 


20/50 


3 


71 


OD 


AMD 


6 


20/100 


20/800 


20/200 


4 


36 


OS 


CRVO 


1 


CF 8 feet 


CF 1.5 feet 


CF 1.5 feet 


5 


61 


OS 


DME 


1 


CF 8 feet 


20/800 


20/250 


6 


36 


OD 


BRVO 


0 








7 


59 


OD 


CRVO 


1 


20/80 


20/350 


20/150 


8 


87 


OS 


CRVO 


0 


20/400 


CF 3 feet 


CF 6 feet 


9 


90 


OS 


AMD 


3 


CF 1 feet 


CF 3 feet 


CF 6 feet 


10 


59 


OS 


BRVO 


0 


20/80 


HM 


20/200 



Abbreviations: AMD, age-related macular degeneration; BCVA, best corrected visual acuity; BRVO, branch retinal vein occlusion; CF, counting fingers; CRVO, central 
retinal vein occlusion; DME, diabetic macular edema; HM, hand movements; OD, oculus dextrus (right eye); OS, oculus sinister (left eye). 



two patients who presented with hypopyon received intra- 
vitreal antibiotic (moxitloxacin) and steroid (dexamethasone) 
treatment at the moment of presentation due to our inabihty 
to rule out true endophthalmitis with the clinical presentation. 
Nevertheless, the cultures from vitreous samples (obtained 
before the intravitreal antibiotics administration) were 
negative in both patients. Reports from pathology indicated 
that one of the cultures from additional samples of aqueous 
humor of one of the patients showed positive Staphylococcus 
aureus growth; however, the result was considered as a 
possible contamination rather than a true infectious source 
of inflammation, given the lack of positive growth in other 
control samples taken. 

The rest of the patients were managed with topical anti- 
biotics (Ocuflox® [ofloxacin 0.3%]; Allergan Inc., Irvine, 
CA, USA), steroids (Prednefrin* [predonisolone 0.12%]; 
Allergan Inc.), and cycloplegics (Mydryacil [tropicamide]; 
Alcon Laboratories, Inc.). Furthermore, three of the 
patients presented a transitory rise of intraocular pressure, 
which was adequately controlled with a short course of 



topical glaucoma medication. One of the patients also had 
severe vitreous hemorrhage (3+), which resolved without 
treatment. 

The inflammatory reaction yielded within the first week 
after diagnosis and vitreous cells cleared completely during 
the course of the first month. 

Sixty percent of the patients had at least one injection of 
intravitreal bevacizumab before in one or both eyes. Of this 
group, 40%) had at least one injection in the study eye before, 
and the rest in the contralateral eye. Regarding the baseline 
pathology, four patients had CNV secondary to AMD and 
three patients were diagnosed with macular edema secondary 
to central retinal vein occlusion. Two more were diagnosed 
with ischemic retinal vascularization secondary to branch 
retinal vein occlusion and one had recurrent diabetic macular 
edema. 

Representative case 

A 63-year-old Caucasian female, whose previous medical 
history was unremarkable for the present illness, was seen 



Table 2 Summary of the clinical manifestations and complaints of the patients at onset of inflammation 



Case 


Onset after 


Pain 


Conjunctival 


Microhypopyon 


Anterior 


Vitreous 


Increased 


number 


injection (days) 




hyperemia 




chamber cells 


cells 


lOP 


1 


3 


+ 


+ 


+ 


3+ 


3+ 


+ 


2 


6 


+ 


+ 


+ 


2+ 


+ 


+ 


3 


1 








3+ 


VH 




4 


7 


+ 


+ 




+ 


+ 




5 


2 


+ 


+ 




2+ 


2+ 




6 


4 


+ 


+ 




+ 


+ 




7 


3 


+ 


+ 




3+ 


2+ 




8 


4 


+ 


+ 


+ 


3+ 


2+ 




9 


4 


+ 


+ 


+ 


3+ 


2+ 




10 


1 


+ 


+ 


+ 


3+ 


3+ 


+ 



Abbreviations: lOP, intraocular pressure; VIH, vitreous hemorrhage. 
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Figure I Clinical pictures. 

Notes: (A) Patient number 9, mild conjunctival hyperemia. The small white arrowhead is highlighting the presence of anterior chamber cells. (B and D) Patients 
numbers 8 and 1 0, gonioscopy pictures, inferior aspect. The small white arrows show the presence of microhypopyon. (C) Patient number 2, biomicroscopic I Ox image. The 
small black arrowheads show the presence of small keratic precipitates. 



during a follow-up visit at the retina clinic due to an active 
CNV secondary to AMD in the left eye. The patient had been 
treated with monthly injections of intravitreal bevacizumab 
in the study eye on four previous occasions. During the 
follow-up consultation, the patient complained of persis- 
tent poor visual acuity in both eyes. The BCVA was 20/50 
(right eye) and count fingers at 1 foot (left eye). Intraocular 
pressure was 12 mmHg. Anterior segment biomicroscopy 
of both eyes was unremarkable. Fundus examination of 



the left eye presented a persistent subfoveal choroidal 
neovascularization, with hard drusen and intraretinal cystic 
fluid. Fluorescein angiography showed active leakage, and 
spectral domain optical coherence tomography corrobo- 
rated the diagnosis. The patient underwent a fifth dose of 
intravitreal bevacizumab using the technique and doses 
described previously. Three days later, the patient was seen 
at the emergency room complaining of visual loss, mild 
pain, and conjunctival hyperemia (2+). The biomicroscopy 




Figure 2 Patient number I, representative case. 

Notes: Fundus photograph (A) and fluorescein angiography (B) of the left eye show an active choroidal neovascularization with intraretinal fluid and leakage of dye in 
the fluorescein angiography. Three days later, the patient complained of mild pain, visual loss, and conjunctival hyperemia (C). Fundus photograph shows the presence of 
important vitreous cells (D). 
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revealed fibrin in the anterior chamber, cells in aqueous 
and vitreous (3+) and microhypopyon. Intraocular pres- 
sure was 30 mmHg (Figure 2). Both anterior chamber and 
vitreous tap were negative. The patient was treated with 
topical steroids, antibiotics, timolol 0.5%, and dorzolamide. 
One week later, the inflammation had yielded, the vision 
had improved to 20/300, and the intraocular pressure had 
decreased to 1 6 mmHg. 

Conclusion 

The intravitreal administration of drugs has become the 
preferred route for the treatment of a wide array of ocular 
conditions. Since the original description of the technique 
by Rycroft in 1945,^' the recognition of the vitreous cavity 
as an excellent reservoir, where relatively high levels of 
drugs can be maintained for a long period (typically higher 
concentrations than obtained by other administration routes) 
without incurring undesirable reactions, has changed the 
approach and expanded the types of drugs that can be used 
in the treatment of such diseases. 

VEGF is a glycoprotein that is secreted in the eye dur- 
ing ischemic conditions and which also has an important 
role in vascular permeability, tumor angiogenesis, and as 
an inflammatory molecule. ^-^-^^ Bevacizumab is a 149 kDa 
humanized full-length monoclonal IgG antibody against 
VEGF with a half-life of 9.8 days in human vitreous.'"^"" 
The proven noninferiority of intravitreal bevacizumab rela- 
tive to its FDA-approved counterpart (ranibizumab) set a 
precedent for its off-label use.'' '' The safety of intravitreal 
injection depends not only on the surgical technique, but also 
on the characteristics of the administered drug; infectious 
endophthalmitis is a rare but potentially blinding condition 
that requires prompt treatment with intravitreal antibiotics 
and surgery.-^ Certain intravitreal drugs can produce an 
acute and sterile intraocular inflammation that can mimic 
infectious endophthalmitis.'* '^'^'''^^ An accurate differential 
between these two entities is crucial, as a delay in treatment 
of the former or unnecessary treatment of the latter can 
have major consequences.'' Another important differential 
that needs to be ruled out is the possibility of toxic anterior 
segment syndrome. In this case, the distinction is easier, 
because patients with toxic anterior segment syndrome 
typically develop severe anterior chamber inflammation 
with hypopyon just 12 to 48 hours after anterior segment 
procedures, conversely to sterile endophthalmitis, in which 
the mild symptomatology and insidious onset develops 2 days 
to a few weeks after injection. ^''■^' 

In the past few years, there has been an increasing num- 
ber of reports of high intraocular pressure and inflammation 



after intravitreal use of bevacizumab. The present case 
series describes the clinical presentation and outcomes of 
ten consecutive cases that occurred after intravitreal admin- 
istration of bevacizumab from two different vials from the 
same batch. Unfortunately, the specific batch and number 
were lost due to a clerical error. It is important to note that a 
total of 46 patients received drug from the same vials, at the 
same time, in the same place, and with the same technique. 
But only ten out of 46 patients showed manifestations of 
idiopathic inflammation and only three out of these ten had 
high intraocular pressure. In addition, one patient developed 
severe vitreous hemorrhage that resolved spontaneously. 
Although traumatic causes during injection were ruled out, 
the exact etiology of the hemorrhage is still uncertain and 
might be the result of the base pathology. 

The evolution and outcome in general was similar to the 
outcomes described in other case series, in which, after a 
mild episode of inflammation, the patients recovered vision 
without intravitreal antibiotics or surgery. Our series 
seems to reinforce the notion that, although there is no clear 
relationship with age, sex, pathology, or number of previous 
intravitreal injections; sterile endophthalmitis tends to occur 
in clusters to occur in clusters. Interestingly, and conversely 
to the majority of case series published so far, our group 
showed slightly worse visual outcome than usual. 
The high variability among the baseline visual acuities pre- 
vents us from drawing any definite conclusion regarding this 
observation; however, the small number of cases and a worse 
initial visual acuity than in previously reported series may be 
accountable for this observation. Furthermore, although not 
mentioned previously, most of our patients had uncontrolled 
or poorly controlled concomitant systemic conditions, such 
as diabetes mellitus and high blood pressure, which led to 
poor response to treatment. This feature of our population 
might suggest that specific clinical conditions could be 
responsible for the development of sterile endophthalmitis 
and its evolution and treatment response, independently of 
the batch, contamination of aliquots, or injection technique. 
In our series, sterile endophthalmitis did not have any rela- 
tion with previous history of surgery or inflammatory eye 
conditions as in other reports in the literature.'' '^'''' " 

The etiology of sterile endophthalmitis is poorly under- 
stood. Risk factors that seem to be related are history of 
uveitis, pseudophakia, and past history of vitrectomy ;''-^''"^' 
however, no definite association has been proven, and there 
are many possible explanations. For instance, the common 
practice of dividing individual aliquots commercially avail- 
able vials of bevacizumab, as a cost-effective method,^^ 
may carry an increased risk of contamination with bacterial 
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endotoxins.'**-^' This situation may explain clusters of sterile 
endophthalmitis in patients treated with injections from the 
same batch. Furthermore, bevacizumab normal formulation 
may contain traces of endotoxins at levels that are deemed 
safe for intravenous use, but which are still capable of induc- 
ing an inflammatory reaction intravitreally."*-^''-^- Another 
important factor is the possible existence of noninfectious 
particles in bevacizumab preparations.^' Evidence published 
by Liu et al'^ and replicated by other groups^' " has shown that 
physical mishandling and extreme freeze/thaw cycles may 
increase the levels of silicon oil microdroplets in the syringes 
containing repackaged bevacizumab.'^ These particles are 
thought to be possibly responsible for increases in intraocular 
pressure seen after drug administration. Temperature fluctua- 
tions have also been proposed as a factor that may increase 
immunogenic properties of bevacizumab."* Temperature 
oscillation outside the range recommended by the manufac- 
turer (2°C-8°C) may promote protein degradation and induce 
novel antigenic epitopes not found in the original molecule, 
creating a specific immune reaction against bevacizumab."* In 
addition, the relatively large molecule and extended half-life 
in the vitreous cavity theoretically increase this possibility. " 
Finally, it is possible that compensatory elevation of angio- 
genic and inflammatory factors, following VEGF inhibition, 
may occur, promoting the clinical manifestations of sterile 
endophthalmitis. "■^''•^' 

The relatively low risk of infectious endophthalmitis 
reported in the literature and small power of the studies to 
detect important adverse effects (range 0.01%-1. 16%, mean 
0.0149% ~1 in every 1,949 injections; CATT: bevacizumab 
0.014%, ranibizumab: 0.07%) has precluded the elaboration 
of general guidelines aimed at preventing and decreasing 
the incidence. '•''•^'•^'■''' Regarding sterile endophthalmitis, 
the exact incidence is unknown. The CATT reported an 
incidence of pseudoendophthalmitis of one out of 599 
patients (0.16%) with ranibizumab and none in a bevaci- 
zumab group.' ' Smaller underpowered studies have reported 
incidences ranging from 0.09% to 1.1%.^ '' According to the 
United States Pharmacopeia, General Chapter 797, about 
pharmaceutical compounding of sterile preparations, the 
repackaging of multiple doses of bevacizumab is a medium- 
risk compounded sterile preparation, meaning that all person- 
nel involved in aliquot preparation must wear sterile scrubs, 
work under a laminar airflow workbench, and do routine 
disinfection and air quality testing to maintain an Interna- 
tional Organization for Standardization (ISO) class 5 (3,520 
particles/m^) environment.^^ In the same way, several stud- 
ies, recommendations, and guidelines have been published 



regarding the best injection techniques in order to minimize 
risk of complications after intravitreal administration of the 
(jj-yg 19,20.35,36 Nevertheless, despite all these recommenda- 
tions, cases continue to be reported worldwide. 

In summary, sterile endophthalmitis and transient eleva- 
tion of intraocular pressure can occur after uneventfijl intra- 
vitreal injections of bevacizumab, regardless of the injection 
technique or aliquot preparation procedure. Although there 
are several theories about the etiology of the intraocular 
inflammation, its causes are still unknown. In this case series, 
the majority of clinical characteristics were similar to those 
reported previously: presentation 2 days to I week after 
injection; mild pain, with a slight decrease in visual acuity 
and various degrees of intraocular inflammation; negative 
culture; and recovery without intravitreal antibiotics or sur- 
gery. However, conversely to previous published data, 50%) 
of our group reported final BCVA that was worse than the 
baseline BCVA on file. The widespread acceptance of intra- 
vitreal bevacizumab as an accepted standard of care might 
explain why we are seeing these episodes more often. The 
general ophthalmologist as well as the retina specialist must 
be familiar with the clinical manifestations of these episodes 
in order to make good differentials, instigate proper treat- 
ment, and avoid long-term complications. Nevertheless, the 
extremely low incidence of such events should not prevent 
the intravitreal use of bevacizumab in eyes that might benefit 
greatly from this type of therapy. 
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